


This brochure is one of a series 'of reports resuJ,:ting from
overseas technical inquir;i..es on factory or commercial estab­
lishments, oper&t1on,' mal1agement, .and engineering. The'
report. is designed to provide orily a general picture of the
factors that 1i:iust be considered in establishirig and operating
a factory of tbis type. L':1 most ,cases, plans fQr, actU£t~ ,
installations will require expert engineerit'~ and financial
advice in order t(\ meet specific local· conditions.

Mention of then,ame of apy firm, llI'0dllct, 01' pro;::essin
this report is ri.ot to 'be considered a recommendation or ,an
endorsemertt ~ by the Internatiop..B.1Cooperation Adminiestration,
but merely e.<citation that is tYI)iqal in its field~

Industrial reports prepared to,r, lCA" under special contract
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This report, however, like other techrac~ inquiry 'replies,
bas not bean reViewed; it is the sole responsibility "Of the
firm that' prepared the report.·, ,

Thisbroch'Ure, was prepared in April 1956 b:t the Office of
Technic::iSer',J·1.ces, U. S. Depat·tment of Commerce, Washington,
D. C.

{~***·:f*

For further informa,tion and assistance, contact should be
made with the local ProductiVity Center, Industrial Institute,
Servicio, or United Stat.es Operations l.fi.ssion.
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Metal Spinni.ng

INQUIRY: Information ~9 requested on the technique 'Used in th'" manuf"lcture
of metal shapes formed by means of spinning and its advantages.

Products Made bySpiiming

Vario:,ls kinds of products, such as bowls, seals, funnels, shields, radar
antenna.s, centrifuge discs, television picture tube shells, blower housings,turbhie
chambel"s, kitchen utensils, vacuum clea.ner parts, dome s ,venturi tubes, air·~raft

assemblies, microphone parts, speaker horns, pa.rabolic reflectors, andthollsands
of other parts may be assembled into complicated parts bJ brazing, welding, or
riveting.

Metal spinning is a skillful art of folding a flat piece of plia.blethin
sheet .:.Jatal over the contours of a pattern. Folding is done by applying a specific
spinning tool either by hand or by mechanical means to the fast-rotating sheet
metal. The metal may be ferrous or non-ferrous. The tool ccm be simple or
complicated, depending on the shapa. of the chuck ..

HJFO~,jkT--:P"~ SUBMITTED:
_-r '"

Present-dal spinning techniques permit many ways offashionir.g sheet
metal shapes, and is ,favored by metalworking shops in the following cases:
(a) ..men other formi:;:g methods like pressing or drawing would make shaping
impractical, or even impossible; (b) when th~ production of partswo~ld be much
more expensive if pressing or drawingj(c) ~ilen the number of the finished work­
pieces required is fairly srnall as compared with the large quantity is possible
with pressing and/or drawing operations; (d' whdn the low cost of tooling is an
important factor, as in case of limited production or when making only a few
part. for experimental purpos'esj (e) when the required accuracy of the finished
workpieces is not too exacting; (f) when metal can be used whiclJ allows a free
flow of the molecules during the spirming operations; (g) when delive:cy must be
made on short notice; (h) when it is not practical or po55i51e to provide internal
support for thE:: metal while it, is being narrowed down on a press, as is the
case when certain shapes like kettles, tUbs, bottle shapes, and similar articles
make pressing or deep drawing oper'itions difficult, (spinning is preferable
here, since a sectional block or an internal roll is sUfficient to provide the
support necessary wring spinrJ.ng); (i) when components for experimental pur­
poses are subject to continuous change and the parts cannot be built on a
production basis; Ca..~d,£inally, (j) wheE an already existing metal workingshol?
desires to produce certain shapes, such as shown on the tool and process chart,
but objects to getting expensive metal drawing or punch and die equipment.
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The Art of Soinni!}..g

In spinning, e::ch metal (steel, stainletss, alumi.num, bras5, copper,
etc.) requires its own spinning technique and d':"fferent tools and tool movements
depending on the flow characteristics of each metal. The spinning is an art,
which must be learned through the constant us~ of tools built to the spiilllcr 7s
~pec":'fications and the special IYsense vf feel" he acquires through years of
practice.

Naterials Used·· in SRi-Iming

Certain aluminum sheets, soft steel sheets, stainless steel sheets,
nickel, monel, bronze, copper, and .bra.ss sheets adapted to spinning can be spUt."l
cold up to a certain thickness.

. Wnen t!licker sbeets m~~t be spun ,they are worked under heat to aid
in for.ining the henv'y metals. The heat is applied ",'ith an open o:xyacetylene
:flame dir~cted at the metal while it is o{. the spin laU~e.

Tocls Us!~d in Spinning

Spinning tocls are mde to fit the joe and the spinnerrs preference.
\oJl1.ila ~Dme tools can be procured from the manuf·3.cturers of the fast-spinning
lathes, the ma.jority of them are m8.de to order in accordance with the individual
spf!cifications of the spinner, whose knowledge of spinning and experience vJith
t.he various met.als help him in determining the Dhape of the tools he prefers to
use.

Some tools are simple hardwood ~ticks, others are of metal and very
elaborately shaped for specia2. work, each designed by the spinner who is to use
it. In most cases the size and shape of each tool depends on the wayan
experiencerl spinner pI'efersto hold it, the pressure he likes to exert on the
metal while spinning it, ancl the .....ayhe swing::> his tools with bis armand body
during the spinning operations.

Some of the standard tools oJtainable on the market are shown on the
tool and proce35 chart. They are knO'fffi to spinners bJi their trade names,3uch.
as: the No. 1 tool is :-:nown as the round-nose tool; No.2, the raising-up tool;
No.3, the 'lob-raiser; No. 4, the turnover tool; No.5, the grooveI'; No. 6, the
polishing tool. A roller tool and a cutting-off' tool are also shown.

SRinning Lathes

These are sirrJ.lar in may respects to lathes used for woodworking, but
of heavler construction. A larger headstock is necessary because of the heayy
pressure e:X.f~rted upon it by the follower. Some large spinning shops use vertical
spindle spinning machines for thick sheet metal shaping.
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The sheet metal is formed over or inside of the so-called blocks, also
knvwn as ;;hucks or mandrels, while they revolva in the ~,~?~t spin 1"", the.. Th~i!~

cont.ours deterwine the shape of the finished article. Numerous contours are
illustrated in figure 't, shmliint:: the spinnin6 tool for'c:l.ng the metal a~ainst the
chuck on the outside, or on the insidE, as thE: C&.se r;,a;y' be-, dept3nding on the
desien.

In general practice" the ChUC!td at'e made oflarninatedhardwood, bu:'
in so;:.te in€.t:'olnces cast light 111etal or soft steel ma.tericilsmactinedto the
de~ired shape of' the fh1ish~d product are used.. This is the case when increased
iecuracy of.the finished prOCiluct is desired, because wood9hucks have the
tenden~y to yield under extrahea~J tool pressures. Wood, however, is still the
preferred w.at.erial, especially ".11en short runs are plamled and where the spinner
has sUfficient experience in calculating accurately the springback quality' of .
the wood.

How the . lGats a~eFormed

Note\~orthy in;pI"ovemen'LB are ~ei.l1g re.ported in the development of the
spinr..ing lathe and spinning methods. Whereas a short time ago, only symmetriccal
articles genenl,ted around their own axis could be spwl, some shops cannOllJ spin
into sqU3.re, hex8!?,onal, octagonal, and eveD eccentric sh~Lpes" The lathe in
this case is equl.pped with a tool holder wI'lcl.;.ch works on thp- principle of the
reciprocating hi:weli',ent, guiding the spinninG tool moves in and out, making it
follow tbe ang:tes or the shape of c.h eccentric block.

In some cases these wooden blocks are covered on their wearing surfaces
and vital secti~;>ns with inserted metal plates, as shown in figure 8. These not
only increase' the life of the blocks, but )rlE.ke possible the use of ~JOoden blocks
instead of metal blocks in the larger sizes.

Sectional Type Chucks-Tha sectional t;y-pe chuck,as shown in tigure9,
is a spinning form made up by accurately fitted units which can be disassembled
by removing a center or Ley section. This type is l,tsed principally for spinning
a cylindrical shape having a relatively large body and narrow throat. A bottle,
flask, or ampoule would be indicative of this type of spinning. The metal sheet
i!5 placed on the sectional chuck and spun in the same manner as any other shap4?
In order to remove the chuck from the spun article, the center or key section is t'l
withdrawn permitting the outer sections of the chuck inside the shape to collapseJ~
The pieces are then removed through the nGrrowthroat opening. The sectional
type chuck is a complex unit arld must beprecisiol1 made with each segment accurately
fitted. No space between sections can be allowed because it would automatically
show in the surface of the spun part.

Off,;;,center Form l~olls ,- Other type of spun work is donebnan off­
center form roll, desigfied for bulging and necking operations common to YaseIike
shapes. In some instances, this may not prove as efficient as the sectional or
collapsible chuck because it does not give the same internal support as the
sectional chucko This typp, form roll is illustrated in figure 10.

In some instances a workpiece may require more than one spinning .
operation. In such progressive spinning only the last chuck :;i.s made to correspond
with the final shape desired. Others are used simply to preform the workpiece.
Figure 11 shows a shell, drawn first on a press and finished on a spinning lath&
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by necking, trimming and fine teading. Spun parts, as shown in figure 12 may be
assembled into complicsted ~;:,hapes by brazing.

For quantity and qualit;y- prodGctivn th€ metal chuck is preferable, since
highly polished steel chucks produce smooth surfaces and are most economical for
products to be buffed or 6iven a similar finish.

"¥hen the uorkpi0ce is usually large or the th:i. ckness of the metal nJa~e5

l1and spinninz difficult, the spinnir-g tool is m..echanically appli.ed against the
work. It is set so that it travels automatically back and forth the full length
of the l~orkpie~.;::. Compressed air advances the tool ste}:· by step as it pres?os
the metal ti.<shtly against the chuck" In worl< of this type, the ·t.,,)ol is eii.her
a highly polishe<l steel shoe, or it consiste of idler rolls which operate against
the rr.ct",l in opposite directi.ons, substitu+,ing .for the usual type of hand forming
tool. Mrf:,'[Jmstic operation is very often applied as a first spinning opera.tion on
a worhpiece, le.ter sha.po::'G. ~nto the final form on a press. This con:bination of
cpiwling '::!.nd pressin.r:: often elinn.nates an otherwise expensive aimealing op~n-,t.ion.

Tute Spinning -- Thi.s i3 still another application of the art of spinning.
?llbes may be cOTPpletel,Y s.%.12d, or ta.persd, or the tubes m:;.y be flar.i,ed-as shown
in f~.gur'3 13. If they are of he",'v'Y metal, hot spinning::'3 done ".rith heavy rollers
ap:-,liej h:r force.

~ri?nceReguired:

Spinnirl'Z: metal b:' hal1d is a cr~{ft, that, rt;quires unusual skill a.nd
ei;:p(~rienc ..~ 0;-. ::"he p:~rt ::..f -:~he oper:ltor or s})inner. In th:L3 process the shape of
a fla.t 0r pr<~J"'o:'ffied C~l"c;ll;'lr piece of shl3et metal i.::, Ct1;nged tv {'he..:" of tLe
bloc}; bv t:Jakin.;: the metal flm.,; ~paj nst the surfaces of the bJ..oc'-: ,.i.th the IT'inimum

II,j -.... ",.",

o~ -'.:.001 C0i'Jt.b cL TI1:i f> requil'8 s ejperience, otherv.i se too much stroking of the
metal r~ ay easily rc-,su1tinwork hardeni.ng of the sheet metal or in undesirable
thim!ing that \:ould t'uia the >,lOrkpiece. The metal must be drawn by the ski.ll
of the .spin..'1€r from the '..L'1.formed I-x)l'tion of the sheet IHetal blan~", ar:c', forced
into the sactions of t.he blo~k. Tiw spir.ner relies entirel.,r on hii-; skill and
a:>;perience to do this successfully and maint.ain the .desired uniform thickness
in the s~un part.

Selectio~. of t,he Nach:i.ne:

Fro\!. the Various tJrpes and sizes of spinning 18thes produced today, a
selr::ction Woi&S made which enables a medium size shop to produce tho products
dedcrj~~od on the first page.

(a) Cne light s;>inninE la.the, plain bed, swinging a fixed rraximw;1 di.::.meter
of 12 i.1., and hailing speeds up to 3j.600 rpm, with flat bell-cone
drive for various ~peeds up to 3,600 rpm.

(b) Onelig:ht spinning lathe, as above, having a swing up to 24 in. in
did.mater.
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Financial and ~wrrpower Summe.TY:

(c) One heavy-dut~r spinning lathe, h&vine a 48 in. maximUIl" swing and a
gap of 24 in. deep. Lathe to be equipped with a heavy tailstock, a
flat belt cone drive for the necessar;r' speed changes, e. heavy tee rest
for support of V'.e spinriine; tool and a. swivAUng tool post holder.

(d) Various spinning tools and chucks are illustrated on the tool

(e) SlT'all tool repair shop, consisting of ha.nd grinder, polishing and
honing tools, and drum with coolant used to reduce friction on the
tools.

Cost of equipment, described above,
cone pulleys faT necossary speed changes, and
large number of shapes is as follows:

{a) One ;,;ight spinn.tng lathe, as described on the previous

(b) One light spinning lathe, with a swing over bed of 24. inches•••

(c) One heavy duty spinning lathe, as described•.•.•.•..••...•••.••

One Bupervisorwho a~so serves as a spinnflr~ ••••••••• o ••••••••• $4,OOO.OO

300,,00

500~OO

200.00

spinners•.... ~ ....•.,;-•••.••-•••••• ,.• " :•••••.•••••.•. -. ":* _ ••::_ •••". ".,$1,,000.00,

One

Two

BiblioU'!P.Ez=

nSpiJ:ming Aluminum Alloys," Sheet Metal Indus!:rZ, Jan" 1954, 49
Wellington Street, London \o1.C. 2, Engiand. 'Presenting the
funqamental concepts of the art of spinning and i,ts· application to
certain aluminum alloy".

(g) 'DrlJ1tlS of coolant '............•.. it ., ••••••••••••• .; • • • • • • • • .. • 50'~OO

Total :$ 6,650.00

(d) Various '-tools, a'S sho'Wr'l••••• ,*' '••••'•••••••

(e) Tool care and maintenance equipment•••••••••••••••••••••••••••••

ManpowerReguireme~:

(t) Cleard.ng tank to remove 011 spots from workpleces•••••••• < •••••

In addition to the above purchase equipment costs, there are eIther
expenses whi.ch should be considered, such as cost of foundation, building,
installation, utilities, land improvement, insurance, and certain unpredictable
factors whi.ch may add considerably to the total cost of getting the shop ready
for operation.
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"Basic Tooling for Spinni.ng Metalft, It Tool Engineer, Mar. 1954~

l0700;Pul'itan Avenue, Detroit 38, Michigan.. Descr:bes and illustrates
spun wOl"k pieces and the special tools used; presentb formulas for
determining the sizes olthe blank sheets and illustrates typical
shapes madebyapinning.

"Pre-3pu', Increases Drop Halr.mer Production, It Western Hachinery and
Steel1'1orld, Nov. 1953, 564 Market Street, San francisco 4, California.
Herf't is the C8.se of a workpiece which is soun i"irat into approximate .
5hape, and the final contours obtained by forging. Increas6d €conofilies
are effected by this combination of two different processes.

"From Brown's Candlesticks to Stainless Venturi Nozzlas,ll \olestern
Machinery end Steel World, Dec. 1952. Describes and illustrates
new techn1;que in high.production of aircraft parts by improved
spinning method.

"Spinning Non-circular Aircraft Components/' ~1a.chinery, Oct. 1953,
93 Worth Street, New York 13, N.Y. Not only complicated round, but
also eccentric square and hexagon workpieces can now be shaped by a.
spinning method described and illustrated in this article.

"Some Exawples of Metal Spinning," Machinery, Aug. 6, 1954., National
House, ".lest Street" Bright 1, London, England. Article explains how
opinning incre~8ed shop production of difficult shapes in preferdnce
to other methods, and shows on several 'iHorkpieces how extreme deformities
are possible. by spinnir~.

Catalogs:

Excellent sUJ1ll'I!&ries of the technique of spinning are given also in the
follor.ine; catalogs:

"Aluminum Forming" by Reynolds Metals Co., Louisville, Kentuc~~10 Form
P..MG-6.

"Forming Alcoa Aluminwnf' by Aluminurr. Co. of Auerica. Form No.Ad-130.
Pittsburgh, Pa.

llForming e..nd Bending.1t by Kaiser Aluminum and Chemical Sales Co., Inc.
919 North 1~chiga.n Boulevard, Chicago 11, Illinois

«Spinning }~achines and Spinning Tools" by E.~i. Bliss Co., Brooklyn, N.Y.
"Spinning l'JB,chines and Tools" by Lodt;e Shipley Jl.Ianufacturing Co.,
Cincinnati, Ohio.

ttSpinning Y.achinestt Special Designs by Cincinnati ¥dlling 1;\'"J;i.chine Co.,.
Cincinnati, Ohio

Mention of the name of any firm, product or process in this report is
not to be c,.,nt>trued as a recommendation or endorsement but merely as a citation
that is t~"Pical in its field. Commercir;.l directories generally list names of
additional cOlnpanies and products.

NOTE: To obtain copias of an~r catalogs, bulletins and otherI"e.f'e:ren~e

material mention~d in this report, please l',rrite direct to the indicated source
of issue or supply.
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